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Abstract

Knowledge on the validity of the Strengths and Difficulties Questionnaire (SDQ) among adolescents is limited but essential
for the interpretation of SDQ scores preceding the diagnostic process. This study assessed the predictive and discriminative
value of adolescent- and parent-rated SDQ scores for psychiatric disorders, diagnosed by professionals in outpatient com-
munity clinics, in a sample of 2753 Dutch adolescents aged 12—17. Per disorder, the predictive accuracy of the SDQ scale
that is contentwise related to that particular disorder and the SDQ impact scale was assessed. That is, 24 logistic regression
analyses were performed, for each combination of DSM-IV diagnosis [4: Attention-Deficit/Hyperactivity Disorder (ADHD),
Conduct/Oppositional Defiant Disorder (CD/ODD), Anxiety/Mood disorder, Autism Spectrum Disorder (ASD)], informant
(3: adolescent, parent, both), and SDQ scale(s) (2; related scale only, related scale and impact scale). Additional logistic
regression analyses were performed to assess the discriminative strength of the SDQ scales. The results show both fair predic-
tive strength and fair discriminative strength for the adolescent- and parent-reported hyperactivity scales, the parent-reported
conduct scale, and the parent-reported social and prosocial scales, indicating that these scales provide useful information
about the presence of ADHD, CD/ODD, and ASD, respectively. The SDQ emotional scale showed to be insufficiently pre-
dictive. The findings suggest that parent-rated SDQ scores can be used to provide clinicians with a preliminary impression
of the type of problems for ADHD, CD/ODD, and ASD, and adolescent for ADHD.

Keywords Adolescent self-report - Parent report - Mental health - Predicting psychiatric diagnoses

Introduction

Adolescence is a developmental period associated with
physical change, psychological development, and social
adjustments while in the process of acquiring independence.
The complexity of these coexisting processes leaves adoles-
cents vulnerable to psychiatric disorders [1-3]. Estimates of
the percentage of adolescents that are referred to outpatient
clinics for youth mental or social health care vary between
10 and 15% [4, 5]. In outpatient clinics, screening ques-
tionnaires are often used as part of the diagnostic process
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by quickly generating a first impression of the problems at
hand. Given the large numbers of adolescents and their par-
ents that fill in such screening questionnaires, a continued
research focus should be on how their scores can be helpful
in the diagnostic process.

The Strengths and Difficulties Questionnaire (SDQ) is
currently one of the most widely used screening instruments
[6, 7]. The SDQ can be completed by adolescents them-
selves (aged 11-16) as well as by parents and/or teachers
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(for children/adolescents aged 4—16). The questionnaire
is relatively short and, as its name suggests, focusses on
strengths (prosocial behaviour) as well as deficits (hyperac-
tivity/inattention, conduct problems, emotional problems,
and peer problems). In addition, the SDQ contains an impact
scale which, if an adolescent experiences difficulties, can
be used to indicate chronicity, distress, and social impair-
ment for the adolescent as well as burden for others. The
usefulness of the SDQ can be judged based on the prin-
ciples associated with evidence-based assessment [8, 9].
The core idea of evidence-based assessment is to optimize
individual assessment to suit the actual needs of the very
individual. According to the principles of evidence-based
assessment, an instrument can be a useful addition to a test
battery if it is predictive of an important criterion [10]. The
SDQ has repeatedly been evaluated from this perspective,
considering different psychiatric disorders as the important
criterion [11-15]. Because only a few of them have specifi-
cally focused on adolescents [13—15], more research on the
accuracy of the SDQ for predicting diagnoses in adolescence
is warranted. An important theme herein is that adolescence
marks a shift towards using the adolescents themselves as
informants, possibly combined with their parents, who are
also used as informants during childhood, while increasingly
less often using the teachers. At the same time, the parents’
role as informants on their children’s psychiatric problems
slowly decreases and, for most types of problems, eventually
ceases to exist.

In the two studies that we could trace in which a com-
parison was made between adolescent self-report and parent
report [13, 15], SDQ scores were used to predict psychiat-
ric disorders in any of three categories, namely, Attention-
Deficit/Hyperactivity Disorder (ADHD), Conduct/Opposi-
tional Defiant Disorder (CD/ODD) (both also referred to as
externalizing disorders), and Anxiety/Mood disorder (also
referred to as internalizing disorder). Each category of psy-
chiatric disorders was predicted from the SDQ scale that is
contentwise related to that particular category of disorders:
the hyperactivity/inattention scale for ADHD, the conduct
scale for CD/ODD, and the emotional scale for Anxiety/
Mood disorder. In a large community sample, Goodman and
colleagues [15] found that the parent is a better informant
than the adolescent, both for externalizing and internaliz-
ing disorders. Adolescent self-report yielded low sensitiv-
ity rates for internalizing disorders (Anxiety/Mood disorder
0.28) and even lower sensitivity rates for externalizing dis-
orders (ADHD 0.12, CD/ODD 0.15). Parent report yielded
fair sensitivity rates for both externalizing disorders (ADHD
0.43, CD/ODD 0.40) and internalizing disorders (Anxiety/
Mood disorder 0.39). Becker and colleagues compared ado-
lescent self-report and parent report among adolescents in
a clinical sample and also found the parent to be a better
informant than the adolescent for both externalizing and

@ Springer

internalizing disorders, but the reliability of these findings
is limited, because they were found in a rather small sample.

The current study contributes to knowledge about the
construct validity of the SDQ by investigating how well
diagnoses for specific psychiatric disorders can be predicted
from self- or parent-reported SDQ scale scores in a large
Dutch clinical sample of 2988 12—-17-year-old adolescents
referred to a mental health outpatient clinic. In line with ear-
lier studies, we aim to predict ADHD, CD/ODD, and Anxi-
ety/Mood disorder from (1) their contentwise-related scale
(i.e., the hyperactivity/inattention scale, the conduct scale,
and the emotional scale, respectively) and from (2) this
contentwise-related scale combined with the impact scale.
In addition, we explore how accurately Autism Spectrum
Disorder (ASD) diagnoses can be predicted, considering the
social scale and the prosocial scale as contentwise-related
scales, as we presume that these scales could have some pre-
dictive value for ASD. We presume so because these scales
are intended to provide a comprehensive first screening of
social functioning. We acknowledge the existence and value
of more specific and thorough ASD instruments, amongst
others the Social Responsiveness Scale (SRS) [16] and the
Children’s Social Behaviour Questionnaire (CSBQ) [17] that
contribute to charting the different aspects of ASD. How-
ever, such narrow-band instruments only measure ASD; they
are different from broad-band screeners covering multiple
types of psychopathology such as the SDQ. In line with the
previous findings [13-15], we hypothesize that diagnoses for
both externalizing disorders (i.e., ADHD and CD/ODD) and
internalizing disorders (Anxiety/Mood) will be predicted
fairly accurately. Based on findings from Goodman and col-
leagues [15] and general findings from psychopathology
research among adolescents [18, 19], we hypothesize the
parent to be a better informant than the adolescent for exter-
nalizing disorders. Concerning internalizing disorders, we
hypothesize the adolescent to be the better informant, given
that they have privileged access to their own less observ-
able emotional difficulties like feeling persistent sadness.
This hypothesis is in line with findings from general psy-
chopathology research [18, 19], but deviates from findings
by Goodman and colleagues [15] which suggest that the par-
ent is the best informant for internalizing disorders too. As
Goodman’s findings were derived from a community sample
instead of a clinical sample, as is the case in our current
study, we base our hypothesis for internalizing disorders on
general psychopathology literature. Regarding the prediction
accuracy for ASD, we expect that parents are better inform-
ants than adolescents themselves. This hypothesis is based
on the fact that self-report relies on the ability to recognize
and verbalize emotions, intentions, and functioning, while
the limitation in doing so is one of the core symptoms of
ASD [20]. In addition, we expect higher levels of adoles-
cent—parent agreement for the externalizing SDQ scales (i.e.,
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hyperactivity/attention, conduct) than for the internalizing
SDQ scale (i.e., emotional), as is consistent with findings in
clinical samples using the Child Behaviour Checklist and
Youth Self-report (CBCL and YSR, respectively) [21-23].
The SDQ impact scale is not exclusively related to any of the
specific types of difficulties that are measured by the SDQ.
To our knowledge, the prediction accuracy of the impact
scale for specific types of disorders has not been investigated
previously and we have no a priori expectations on its pre-
dictive strength. In addition to the predictive strength of each
scale, we examine its discriminative strength by investigat-
ing how well each of the psychiatric disorders is predicted
by their non-related scales.

To summarize, the aim of our study is twofold: (1) exam-
ine how well-specific types of psychiatric disorders, diag-
nosed in outpatient community clinics, can be predicted
from SDQ scales in a large clinical sample and (2) investi-
gate whether the accuracy of the prediction depends on the
type of informant that was used.

Methods
Sample

Data were collected from adolescents who had been
referred to one of the 29 outpatient clinics of an institu-
tion for child and adolescent psychiatry in the North of The
Netherlands. The SDQ data were collected online during
the intake assessment as part of routine outcome monitor-
ing. The inclusion criteria for the sample were being a first
time referral between January 1st of 2013 and December
31st 2015, falling within the age range of 12 through 17
and having received a clinical DSM-IV diagnosis. These
criteria were met by 3826 adolescents. For 2988 (78.1%) of
them, both the self-report and parent report SDQ data were
available. Within this group, the mean age was 14.2 years
(SD 1.6) among males (54.2%) and 14.6 years (SD 1.5)
among females (45.8%).

Missing data

Of the total sample, 838 adolescents were missing SDQ
data, from one SDQ informant (adolescent-reported SDQ
data missing, n = 148; parent-reported SDQ data miss-
ing, n = 291), or both (n = 399). The scores from these
adolescents were omitted from the analyses. Table 1 pro-
vides information about the age, sex, and diagnosed disor-
der distributions within the sample with missing SDQ data
(n = 838) and within the study sample (n = 2988). The study
sample was somewhat younger than the missing data sample
[#(3,826) = 9.20, p < 0.01, 99% CI (- 0.45,— 0.69)]. Fur-
thermore, in the study sample, ADHD diagnoses occurred

Table 1 Age, sex, and diagnosed disorder distributions within the
study sample and the missing data sample

Study sample Missing data sample

N 2988 838
Mean age (SD) 14.4 (1.6) 14.9 (1.6)
Male/female 0.46/0.54° 0.49/0.51

Diagnosed disorders®

ADHD 0.29 0.21
CD/ODD 0.11 0.14
Anxiety/mood 0.40 0.46
ASD 0.21 0.23

ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/
Oppositional Defiant Disorder, ASD Autism Spectrum Disorder

*Proportion of N

"Within both columns, the proportions related to the prevalence of
the four disorders add up to more than 1 due to comorbidity of the
disorders

relatively more frequently, and Anxiety/Mood disorders
diagnoses less frequently, than in the missing data sample
[ADHD: z = 4.9, p < 0.01, 99% CI (0.04, 0.13); Anxiety/
Mood: z=3.5, p < 0.01,99% CI (0.02, 0.12)]. No evidence
suggesting that the study sample differed from the missing
data sample with respect to gender [male: z = 1.3, p = 0.20,
99% CI (- 0.03, 0.08)] or the prevalence of CD/ODD and
ASD [CD/ODD: z = 2.6, p = 0.01, 99% CI (- 0.01, 0.06);
ASD:z=14,p =0.15,99% CI (- 0.02, 0.06)] was found.

Strengths and Difficulties Questionnaire

Dutch translations of the parent and self-report versions of
the SDQ were used [24]. The questionnaires consist of 33
items each. The first 25 items cover five scales, with four
focusing on difficulties relating to behaviour, emotional
functioning, hyperactivity/inattention, interaction with
peers, and one focusing on the strength prosocial behaviour.
The remainder of the items forms the impact scale which, if
an adolescent has difficulties in one or more of the four dif-
ficulties scales, can be used to indicate chronicity, distress,
social impairment and burden for others. The scales were
computed in the standard manner [6, 7], resulting in scores
ranging from 0 to 10 for each scale.

Clinical DSM-1V diagnosis

The adolescents’ clinical diagnoses were established based
on thorough diagnostic procedures by trained professionals
in a multidisciplinary team, including at least a child- and
adolescent psychiatrist, a child psychologist, and a special-
ized nurse. The diagnosis was based on information from
various sources. In interviews with the adolescent, cur-
rent functioning and complaints were assessed, and when

@ Springer
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assumed relevant, standardized instruments were addition-
ally administered, for example, the Anxiety Disorders Inter-
view Schedule (ADIS) [25], or Autism Diagnostic Observa-
tion Schedule (ADOS) [26, 27]. Parents were interviewed
separately from the adolescent about the developmental
history of their child, and on current functioning and con-
cerns. In addition, when assumed relevant, standardized
instruments were administered, e.g., the ADIS-P [25] or
Parent Interview for Child Symptoms (PICS) [28], when
feasible the teacher(s) of the adolescent was (were) asked to
provide information on daily functioning in school and on
the adolescent’s relationships with adults and peers with the
Teacher Telephone Interview for ADHD and related disor-
ders (TTI) [29].

The clinical diagnoses of the sample were grouped into
the four DSM-1V categories: ADHD (n = 872, 29.2%), CD/
ODD (n = 323, 10.8%), Anxiety/Mood disorder (n = 1179,
39.5%), and Pervasive Developmental Disorder (PDD;
n = 620, 20.7%). In this study, we use the more current
term ASD when referring to PDD. Per DSM-1V category,
Table 2 provides information about comorbidity between
these diagnoses.

Most notable is the frequent co-occurrence of CD/ODD
with ADHD: of all adolescents with a CD/ODD diagnosis,
46.1% also received a diagnosis from the ADHD category.
The other way around occurs much less frequently, as within
the ADHD DSM-1IV category 17.1% received a CD/ODD
diagnosis.

Approximately, one out of six adolescents (n = 506,
16.9%) received a diagnosis that did not belong to any of
these four categories; ‘Eating disorder, not otherwise speci-
fied’ (n = 182) or ‘disorder of infancy, childhood or ado-
lescence, not otherwise specified’ (n = 119) were the most
frequent.

Table 2 Prevalence of comorbidity per DSM-IV diagnosis category

Comorbid with

DSM category N*  ADHD® CD/ODD® Anxiety/  ASDP
Mood
disorder®
ADHD 872 — 0.17 0.14 0.14
CD/ODD 323 0.46 - 0.07 0.07
Anxiety/mood 1179 0.10 0.02 - 0.10
disorder
ASD 620 0.20 0.04 0.19 -

ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/
Oppositional Defiant Disorder, ASD Autism Spectrum Disorder

®The numbers in this column add up to more than 2988 (sample size)
due to comorbidity

5The proportion of adolescents within each DSM category (row), also
diagnosed with any of the other disorders

@ Springer

Statistical analyses

Per disorder, summary statistics (means and standard devia-
tions) were calculated for all SDQ scales for both the self-
report version and the parent version. Internal consistency
information on the SDQ scales for both SDQ versions within
in the study sample was retrieved by calculation of Cron-
bach’s alpha coefficients. Per SDQ scale, the Cronbach’s
alpha coefficients of the two informants were compared with
Feldt’s test for dependent samples [30].

To assess potential informant effects in combination with
disorder effects on SDQ scale scores, a repeated measures
multivariate analysis of variance (rm-manova) with the SDQ
scale scores as dependent variables and two within-subjects
factors (informant and SDQ scale) was conducted for each
of the four types of diagnosed disorders.

The strength of the informant agreement between the
self-reported and the parent-reported scores per SDQ scale
was examined through Pearson’s correlations. Differences
between correlation coefficients were tested using the
Steiger’s test.

The ability of the SDQ scales to predict a specific diag-
nosis was assessed via sensitivity and specificity rates using
the 90th percentile score as cut-off score. In the absence of
Dutch cut-off scores, we resorted to British population-based
cutoffs [6].

The predictive value of the SDQ scales for the four dis-
orders considered in this study was assessed by means of
logistic regression analysis. These regression analyses were
performed for each combination of disorder (4; ADHD, CD/
ODD, Anxiety/Mood disorder, ASD) and informant (3; ado-
lescent, parent, both). The predictive value of the SDQ scale
contentwise related to the disorder involved was assessed
(model 1: SDQ scale as a main effect), as well as the possi-
ble additive predictive value of the SDQ impact scale (model
2: SDQ scale and SDQ impact scale as main effects and
interaction). This resulted in 24 analyses, all with the prob-
ability of receiving a particular disorder versus the probabil-
ity of receiving any of the other disorders as the outcome.

To account for potential nonlinear relationships between
predictor(s) and outcome, we considered the fit of two com-
peting models for each predictor: first, a model containing
the predictor as a linear effect and second, a model contain-
ing the predictor as a nonlinear effect via a restricted cubic
spline with three knots (pp. 24-26) [31]. From these com-
peting models, the model with the lowest value of Akaike’s
information criterion (AIC) was retained. The accuracy of
the resulting prediction models was assessed with the area
under the curve (AUC), corrected for optimism [32], thus
expressing the so-called outsample prediction value. Using
Harrell’s guidelines, the optimism of the AUC values was
estimated using 500 bootstrap samples [31]. In general,
when AUC values are used to assess predictive strength,
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values < 0.70 are considered ‘poor’, 0.70-0.80 ‘fair’,
and > 0.80 ‘good’ [33, 34].

We tested the model improvement resulting from the
addition of the impact scale to the models including only the
contentwise-related SDQ scales per disorder and the inform-
ant effect with DeLL.ong’s method [35]. This method can be
used to compare AUC values retrieved from the nested mod-
els (models 1 and 2 for predicting a particular disorder based
on the same informant) and from correlated models (models
1 or models 2 for predicting a particular disorder based on
different informants).

The discriminative strength of each SDQ scale was
investigated by assessing how well each scale predicts the
disorders it is contentwise unrelated to. The discriminative
strength of a scale is considered fair when the AUC values
indicating the prediction accuracy of the scale for all unre-
lated disorders is < 0.70, and poor when one or more AUC
values > 0.70.

For all statistical tests, a significance level of a = 0.01
was used. All analyses were performed in the R version 3.2.3
[36]. The logistic regression analyses were performed using
the rms package [37]. The comparisons of AUC values were
performed using the pROC package [38].

Results
Summary statistics of SDQ scores

Table 3 presents internal consistency information for each
of de SDQ scales for the adolescent self-reported and the
parent-reported version.

Most internal consistency values (Cronbach’s alpha) for
the SDQ scales range from 0.71 to 0.78 and are fairly similar
across informants, exceptions being the conduct difficulties
scale and the social difficulties scale. For these scales, the
internal consistency values with the adolescent as informant
are lower (0.59 and 0.55, respectively) than with the parent
as informant (0.74 and 0.67, respectively).

Table 3 further presents means and standard deviations of
SDQ scale scores for both the parent and the self-report ver-
sion, per disorder and across all disorders, with the content-
wise-related scale(s) per disorder printed in bold. Colum-
nwise examination of Table 3 shows that the highest mean
score per scale (and lowest for the prosocial scale which
measures strengths) is found among the adolescents with the
corresponding disorder (i.e., hyperactivity/inattention scale
for ADHD; conduct scale for CD/ODD; emotional scale for
Anxiety/Mood disorder; social scale and prosocial scale for
ASD), as was expected. Note that a rowwise examination

Table 3 Per SDQ version (parent, adolescent) and per SDQ scale: descriptive statistics and internal consistency information

SDQ scale
Difficulties Strengths Impact
Hyper Conduct Emotional Social Total Prosocial Impact
N Parent report
Entire sample Cronbach’s alpha® 2988 0.76 0.74 0.75 0.67 0.78 0.75 0.71
M (SD) 5.2(2.8) 2.8(24) 5.2(2.8) 3.0(2.3) 16.1 (6.4) 7422.2) 3.7(2.6)
ADHD M (SD) 872 7.1 2.1)* 3.6(2.5) 42(2.8) 2.6(2.3) 17.5 (6.3) 7.3 (2.1) 3.6(2.2)
CD/ODD M (SD) 323 6.4(2.4) 4.8 (2.4) 3.8(2.6) 2722 17.6 (6.6) 6.7 (2.1) 3.6(24)
Anxiety/mood M (SD) 1179 44(2.6) 222.1) 6.3 (24) 3.02.2) 15.9(6.2) 7.72.1) 4.0@2.7)
ASD M (SD) 620 5.6 (2.6) 3.0(2.5) 5.7@2.7) 4.4 (2.3) 18.6 (6.3) 6.4 (2.4) 45(2.5)
Adolescent-report
Entire sample Cronbach’s alpha 2988 0.75 0.59 0.77 0.55 0.76 0.76 0.70
M (SD) 5.3(2.6) 2.5(1.8) 45(2.8) 2.3(1.9) 14.7 (5.8) 7.9(1.8) 23(2.3)
ADHD M (SD) 872 6.8 (2.1) 3.2(1.9) 3424 1.9(1.7) 153 (5.3) 7.7(.7) 2.0 (2.0)
CD/ODD M (SD) 323 5.72.5) 3.7(1.9) 2.72.1) 2.0(1.7) 14.1 (5.6) 7.5(1.8) 1.8 (1.8)
Anxiety/Mood M (SD) 1179 5124 23(1.7) 5.9 (2.5) 2.6 (1.9) 159 (5.8) 8.1(1.7) 3.0(2.5)
ASD M (SD) 620 5.1(2.6) 2.6(1.9) 43 2.7 3.0 (2.1) 14.9 (6.1) 7.4 (2.0) 2424

ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/Oppositional Defiant Disorder, ASD Autism Spectrum Disorder, SDQ

Strengths and Difficulties Questionnaire

“For each disorder the descriptives of the contentwise-related SDQ scale are presented in bold

®Pairwise comparisons of Cronbach alpha coefficients from both informants revealed differences in coefficients for the SDQ conduct (p < 0.01)

and SDQ social (p < 0.01) scales, but not for the other scales (p > 0.01)
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of the table is not very useful, because it only provides a
comparison of mean scale scores within a group of adoles-
cents with a particular disorder, thereby ignoring the fact
that some types of behaviour are in general less prevalent
among patients in outpatient clinics than others. In clini-
cal practice, these differences between types of behaviour
are corrected for through the use of cut-off values based on
norms (i.e., scores that indicate the level of risk per range of
SDQ scale scores) that differ across the SDQ scales.

Comparison of the mean parent and adolescent scores
per scale provides an indication of the presence of a poten-
tial informant effect on the reported extent of problems.
A few exceptions aside, parent-reported mean scores on
the SDQ difficulties scales are higher than the equivalent
adolescent-reported scores, indicating that parents report
a greater degree of difficulties than adolescents. This also
holds for the impact these difficulties have on daily life. In
the same vein, adolescents report higher prosocial scores
(SDQ strength scale) than parents for all disorders, indicat-
ing that adolescents are generally more positive about their
strengths than their parents.

Both findings, i.e., (1) the highest (and for the prosocial
scale the lowest) mean score per SDQ scale are found among
the adolescents with the corresponding disorder and (2)
parent-reported mean scores on the SDQ difficulties scales
are generally higher than the equivalent adolescent-reported
scores were associated with significant effects on all associ-
ated tests in the repeated measures MANOVA.

Informant agreement

Table 4 shows between-informant correlations per SDQ
scale across the whole study sample.

The convergent correlations (correlation between adoles-
cent and parent scores on the same SDQ scale; presented in
bold) are positive and range from relatively weak (0.34 for
impact) to moderately strong (0.58 for emotional). These
values indicate limited agreement between adolescents and
their parents. A comparison of informant agreement lev-
els on each of the four SDQ difficulties scales revealed no
significant differences between the scales, suggesting that
adolescent—parent agreement does not depend on the type
of problems the informants report on. Compared to inform-
ant agreement on the difficulties scales, significantly lower
adolescent—parent agreement was found on the impact scale,
suggesting that adolescents and parents more strongly agree
on the existence of difficulties than on the impact of difficul-
ties on the adolescents’ life. Per SDQ strength or difficulty
scale, the discriminant correlations (correlations between
adolescent and parent scores on different SDQ scales) are
significantly and substantially weaker than convergent corre-
lations, which provides evidence for the discriminant valid-
ity of the SDQ scales.

In addition to Pearson correlations, we calculated conver-
gent and discriminant intraclass correlation coefficients (see
Online Resource). These coefficients show a similar pattern
to the one described above.

Table 4 Between-informant (adolescent and parent) Pearson correlations per SDQ scale (N = 2988)

Parent

Difficulties Strengths Impact

SDQ scale Hyper Conduct Emotional Social Total Prosocial Impact

Adolescent Difficulties Hyper 0.540dx 0.23* 0.04 0.14* 0.35% 0.09* 0.24*
Conduct 0.37% 0.54%  0.01 0.15% 0.42%* —0.26* 0.17*

Emotional -0.18* —0.18* 0.58* 0.06 0.16* —0.07* 0.15*

Social —0.02 < =0.01 0.26* 0.54%* 0.30* —0.08* 0.23%

Total 0.26%* 0.19%* 0.39%* 0.31% 0.46* —0.10% 0.31%

Strengths Prosocial —0.14* —0.19% 0.01 —0.18* —0.19% 0.41* —0.10*
Impact Impact 0.03 —-0.03 0.35% 0.14%* 0.20* 0.02 0.34°*

*Correlation significant at the 0.01 level

Correlations between adolescent and parent scores on the same SDQ scale (convergent correlations) are presented in bold

bPairwise comparisons of the convergent correlations of the four SDQ difficulties scales (bold) revealed no significant differences between the

four correlations. For all comparisons: p > 0.01

“Pairwise comparisons of convergent correlations on the SDQ impact scale and each of the SDQ difficulties scales showed that the convergent
correlations on the impact scale are significantly lower than convergent correlations on each of the difficulties scales (p < 0.01)

dper SDQ strength or difficulties scale, pairwise comparisons of the convergent correlation (bold) with the discriminant correlations of the
remaining strengths and difficulties scales revealed that the convergent correlations were significantly stronger than the discriminant correlations.

For all comparisons: p < 0.01
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Predicting disorders

Table 5 presents the sensitivity rate, specificity rate, and
the diagnostic odds ratio for the contentwise-related SDQ
scale(s) per type of disorder, using the 90th percentile in
British population norms score as cut-off score.

A diagnostic odds ratio larger than 20 characterizes a use-
ful test [39]. The diagnostic odds ratios in Table 5 range
from 2.4 to 5.8, suggesting that the currently used cut-off
values may not be appropriate for the clinical population
at hand or the SDQ scales may not be useful predictors. To
further investigate the value of the SDQ scales as predic-
tors, a different approach that does not depend on cut-off
values might be informative. Such an approach is assessing

the SDQ scales’ predictive strength through the estimation
of prediction models.

Table 6 presents the estimated prediction accuracies
of two prediction models per disorder, expressed in AUC
values.

These values indicate how accurately the disorders can be
predicted by either the contentwise-related scale (model 1)
or the contentwise-related SDQ scale in combination with
the SDQ impact scale (model 2).

The AUC values for the models containing only the con-
tentwise-related SDQ scale per disorder (model 1) range
from 0.63 (ASD, adolescent as single informant) to 0.80
(ADHD, both informants simultaneously), indicating poorly
to fairly accurate predictions of the probability of receiving

Table 5 Sensitivity, specificity
and the diagnostic odds ratio per
SDQ version and disorder based
on the British cut-off values [6]

Informant

Adolescent Parent

Sensitivity ~ Specificity ORp  Sensitivity —Specificity ORyp

Disorder® N SDQ scale
ADHD 872 Hyper
CD/ODD 323  Conduct
Anxiety/mood 1179 Emotional
ASD 620 Social
Prosocial

0.59 0.76 4.64°  0.63 0.77 5.79
0.32 0.87 324 0.67 0.72 5.14
0.46 0.84 464 0.76 0.52 3.52
0.12 0.95 241 0.63 0.69 3.82
0.09 0.97 297 023 0.91 3.01

ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/Oppositional Defiant Disorder, ASD
Autism Spectrum Disorder, SDQ Strengths and Difficulties Questionnaire

*For each disorder the descriptives of the contentwise-related SDQ scale is presented

"The diagnostic odds ratio OR, = (sensitivity X specificity)/((1 — sensitivity) x (1 — specificity))

Table 6 AUC values (corrected for optimism) for models 1 and 2 per disorder

Informant Comparing informants
A P B AP AB PB
ADHD (n = 872)
Model 1 Hyper 0.74 0.78 0.80 * * *
Model 2 Incl impact 0.77 0.80 0.82 * * *
CD/ODD (n = 323)
Model 1 Conduct 0.69 0.76 0.77 * * ns
Model 2 Incl impact 0.76 0.78 0.81 ns * *
Anxiety/mood disorder (n = 1179)
Model 1 Emotional 0.73 0.69 0.74 * * *
Model 2 Incl impact 0.73 0.70 0.75 * * *
ASD (n = 620)
Model 1 Social + prosocial 0.63 0.74 0.74 * * ns
Model 2 Incl impact 0.64 0.74 0.74 * * ns

Due to the large sample size used in the analyses, the presented optimism-corrected values are equal to the raw AUC values, with the exception
of (1) ASD model 1 with the adolescent as informant (raw AUC 0.64) and (2) ASD model 2 with both informants (raw AUC 0.75)

A adolescent, P parent, B both adolescents and parents, ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/Oppositional Defi-

ant Disorder, ASD Autism Spectrum Disorder

*Difference between informants significant at the 0.01 level, ns not significant
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a certain diagnosis. Table 6 shows the highest AUC values
for ADHD and the lowest for CD/ODD and ASD when the
adolescent is used as a single informant and Anxiety/Mood
disorder when the parent is the single informant.
Extending the models with the main effect of the impact
scale and its interaction with the contentwise-related scale
(model 2) improves the accuracy of the prediction for ADHD
and CD/ODD (average AUC improvement of 0.02 and 0.04
across informants, respectively). For both informants sepa-
rately and for both informants combined, the change in AUC
values is statistically significant at an @ = 0.01 level. For
Anxiety/Mood disorder and ASD, prediction accuracy does
not improve when the impact scale is added to the models.

Informant effects per disorder

To assess potential informant effects, a comparison per
model (i.e., models 1 and 2) was made between the predic-
tive values (see AUC values and statistical tests in Table 6)
of the models based on only adolescent information, the
models based on only parent information and the models
based on both adolescent and parent information.

Attention-deficit/hyperactivity disorder The parent is the
best single informant when either model 1 or model 2 is
used for the prediction of ADHD. Compared to using either
single informant, the prediction accuracy of the models
slightly improves when both informants are used simultane-
ously.

Conduct/oppositional defiant disorder The parent is the
best single informant when model 1 is used to predict CD/
ODD, and using both informants does not improve the
prediction accuracy. The AUC values for model 2 do not
identify either one of the informants to be superior over the
other. Using the informants simultaneously leads to a slight
increase in prediction accuracy of model 1 when compared
to using the adolescent as informant, but not compared to
the parent as single informant. For model 2, the combination
of both informants is superior to using either single inform-
ant.

Anxiety/mood disorder The adolescent is the best single
informant, both when model 1 and when model 2 is used
to predict Anxiety/Mood disorder. Using both informants
simultaneously hardly improves the prediction accuracy of
models 1 and 2, but the improvement is significant.

Autism spectrum disorder The parent is the best single
informant for the prediction of ASD for both models. Add-
ing the information provided by the adolescent does not
seem to improve the accuracy of the predictions based on
parent information.

@ Springer

Discriminative strength

Table 7 presents how well each disorders is predicted by
each of the SDQ scales. The discriminative strength of each
SDQ scale can be assessed by examining how well each
disorder is predicted by their contentwise-unrelated scales.

The SDQ hyperactivity scale, conduct scale, social scale,
and prosocial scale each poorly predict the disorders they
are not intended to predict well, regardless of the inform-
ant that was used. These findings indicate fair discrimina-
tive strength for each of these four scales. The SDQ emo-
tional scale poorly predicts the disorders that it was not
intended to predict when the parent is used as informant, and
fairly with the adolescent as informant. This indicates fair

Table 7 AUC values (corrected for optimism) for each SDQ scale per
disorder

Informant
SDQ scale A P B
ADHD (n = 872)
Hyper 0.74* 0.78 0.80
Conduct 0.64 0.64 0.65%
Emotional 0.67 0.64 0.68
Social 0.58 0.57 0.59
Prosocial 0.55 0.55 0.56%*
CD/ODD (n = 323)
Hyper 0.54%* 0.64 0.64
Conduct 0.69 0.76 0.77
Emotional 0.72 0.66 0.72
Social 0.55 0.54 0.55
Prosocial 0.57 0.61 0.61%*
Anxiety/mood disorder (n = 1179)
Hyper 0.55% 0.63 0.65
Conduct 0.56 0.62 0.62
Emotional 0.73 0.69 0.74
Social 0.57 0.53 0.58
Prosocial 0.55 0.57 0.57"
ASD (n = 620)
Hyper 0.53 0.54 0.59
Conduct 0.49* 0.54 0.54
Emotional 0.53 0.56 0.60
Social 0.61 0.72 0.72
Prosocial 0.59 0.66 0.66

ADHD Attention-Deficit/Hyperactivity Disorder, CD/ODD Conduct/
Oppositional Defiant Disorder, ASD Autism Spectrum Disorder, SDQ
Strengths and Difficulties Questionnaire, A adolescent, P parent, B
both adolescents and parents

*The raw AUC values are 0.01 larger than the presented optimism-
corrected values

#For each disorder the descriptives of the contentwise-related SDQ
scale are presented in bold
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discriminative strength with the parent and poor discrimina-
tive strength with the adolescent as informant.

Discussion

The aim of our study was to examine how well-specific types
of psychiatric disorders, diagnosed in outpatient community
clinics, could be predicted from Dutch SDQ scales in a large
clinical sample of 12—17 years and to investigate whether the
accuracy of the prediction depended on the type of inform-
ant that was used. Cut-off values are not available for Dutch
adolescents. Using the 90th percentile in British population
norms scores [6] as cut-off scores we found sensitivity rates,
specificity rates and diagnostic odds ratios that suggested
that either the used cut-off values were not appropriate for
the clinical population at hand or that the SDQ scales were
not useful as predictors for the disorders (ADHD, CD/ODD,
Anxiety/Mood disorder, ASD). In the absence of any fur-
ther indication of appropriate cut-off scores for the Dutch
population and knowing that working with cut-off values
entails using limited information from SDQ scale scores (as
they are divided into 3—4 categories only), we proceeded to
investigate the predictive and discriminative strength of the
SDQ scales by estimating prediction models. For each SDQ
scale (hyperactivity, conduct, emotional, social, and proso-
cial) and per informant (adolescent, parent, or both), predic-
tion models were used to investigate the scale’s predictive
and discriminative strength. A scale’s predictive strength
was examined by assessing how well the scale predicted
the disorder it was contentwise related to. The discrimina-
tive strength of each scale was investigated by assessment
of how well the scale predicted the disorders it was con-
tentwise unrelated to. As was hypothesized, we found that
diagnoses for externalizing disorders (i.e., ADHD and CD/
ODD) and internalizing disorders (Anxiety/Mood) could be
predicted fairly accurately from their contentwise-related
SDQ scale(s), which are the SDQ hyperactivity/inattention
scale, conduct scale and emotional scale for ADHD, CD/
ODD, and Anxiety/Mood disorder, respectively. We further
found the parent to be the best informant for externalizing
disorders, whereas the adolescent was the best informant for
internalizing disorders, as is consistent with our hypothesis
that was based on general findings from psychopathology
research among adolescents [18, 19]. Our findings indicate
fair predictive strength for the SDQ hyperactivity scale
regardless of the informant that was used. Furthermore, the
findings show fair predictive strength for the conduct scale
with the parent as informant and the emotional scale with the
adolescent as informant. Similar levels of adolescent—parent
agreement were found across the difficulties scales, which
is in contrast with our hypothesis on higher levels of agree-
ment for the externalizing SDQ scales (i.e., hyperactivity/

attention, conduct) compared to the internalizing SDQ scale
(i.e., emotional). A possible explanation for this deviation is
that the group of adolescents with a diagnosis for Anxiety/
Mood disorder in our sample consists of relatively many
adolescents with anxiety problems (59.5%), few with mood
problems (26.4%), and some with both (14.2%). Previous
research suggests that, although both regarded as inter-
nalizing disorders, anxiety is more easily observable than
mood problems [40]. Anxiety might, therefore, not only be
relatively accurately reported by the adolescent but also by
the parent, resulting in a higher level of adolescent—par-
ent agreement. Regarding the possible additional value of
including the impact scale, we did not state a hypothesis.
We found that prediction accuracy for only ADHD and CD/
ODD disorders improved when the impact of problems was
included in the prediction models. This suggests that the
impact scale contributes to the prediction of externalizing
but not internalizing disorders among a clinical population.

Compared to other studies that assessed the SDQ’s pre-
dictive abilities among adolescents, our study is the first
in its attempt to predict ASD from the SDQ. It remains
unclear why Goodman [15], He [14], Becker [13], and
their respective colleagues refrained from doing so in their
studies among adolescents, but in another study (involving
children and adolescents without distinguishing between
the two) Goodman offers an explanation for omitting
patients with ASD: “First, the SDQ is clearly focused on
common forms of psychopathology and does not include
the sorts of questions that would allow the recognition of
autistic or psychotic disorders with confidence. Second, it
is generally easy to recognize children at risk of psychosis
or autism from the referral letter, so there would be little
additional merit in predicting these disorders from prior
SDQs even if this were possible. Third, new referrals with
these disorders are relatively rare in district clinics...” (p.
130) [41]. We only partially agree with Goodman. ASD
is a relatively common disorder, with an estimated preva-
lence up to 1.5% in the general community [42]. In our
study, no less than 20.7% of the total sample had received
an ASD diagnosis. However, characteristics of adolescents
referred to outpatient clinics may differ from adolescents
in district clinics, which was the setting of Goodman’s
study. The adolescents in the current sample seem to
have managed to function well enough to avoid an earlier
referral, suggesting that the adolescents with ASD in our
sample were relatively high-functioning. Our sample is,
therefore, not fully representative of the population of ado-
lescents with ASD. Although there is no SDQ scale that is
specifically designed to measure autistic behaviour, which
was mentioned by Goodman and colleagues as one of the
reasons not to include ASD in their study, ASD is defined
by social problems. Our findings suggest that, with the par-
ent as informant, ASD can be fairly accurately predicted
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from the SDQ social and prosocial scales, indicating fair
predictive strength of these SDQ scales combined. Thus,
we conclude that for high-functioning adolescents with
ASD, parent-rated social difficulties and prosocial behav-
iour can serve as a fairly accurate first-impression proxy
of the potential presence of ASD.

To be useful for assessment purposes, the SDQ scales
should not only be predictive of the disorder they are con-
tentwise related to, but they should also be able to discrimi-
nate between disorders. All but one SDQ scale showed fair
discriminative strength, regardless of the informant that
was used. The exception was the emotional scale. Although
discriminating fairly well with the parent as informant, the
emotional scale did not with the adolescent as informant.
Based on the adolescent-reported emotional scale CD/ODD
was unintendedly predicted fairly accurate. These findings
could indicate that the SDQ emotional scale with the ado-
lescent as informant is of limited use. However, it might
be that Anxiety/Mood disorders are underdiagnosed among
adolescents with CD/ODD in the sample used in this study.
Literature suggests the rates of comorbid Anxiety/Mood dis-
orders among youth with CD/ODD disorders are approxi-
mately 40% [43], whereas this specific type of comorbid-
ity was only found in 7% of adolescents with CD/ODD in
the sample under study here. If CD/ODD would be indeed
underdiagnosed in the current sample, this provides an alter-
native explanation for the predictive value of the adolescent-
reported emotional scale for CD/ODD. The parent-reported
emotional scale does not appear to be predictive for CD/
ODD, possibly because the parent showed to be a poorer
informant for emotional problems.

Considering SDQ scales that show both fair predictive
strength and fair discriminative strength as useful scales for
providing clinicians with a preliminary impression of the
type of problems at hand, we conclude that the SDQ hyper-
activity scale is useful for providing information about the
potential presence of ADHD, regardless of the informant
that was used. The SDQ conduct scale and the combina-
tion of the SDQ social and prosocial scales are useful for
indicating the presence of CD/ODD and ASD, respectively,
with the parent as informant. With the adolescent as inform-
ant, these scales’ predictive strength is inadequate. Further-
more, the SDQ emotional scale is not useful for assessment
as it is not sufficiently discriminative with the adolescent as
informant and not sufficiently predictive with the parent as
informant; the combination of the adolescent and the parent
as informants, does not provide a solution.

Consistent with the previous research, we investigated
informant agreement through the calculation of correla-
tions between adolescent and parent scores per SDQ scale.
We found similar levels of adolescent—parent agreement for
externalizing and internalizing difficulty scales. This finding
deviates from our hypothesis, which was based on earlier
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findings that adolescent—parent correlations were higher for
externalizing scales than for internalizing scales [22, 23].
For various reasons, many studies do not proceed after inves-
tigating informant agreement. We strongly recommend to
additionally study the association between both adolescent-
and parent-rated scores and the diagnosis which the ado-
lescents received, because without it, informant agreement
is limitedly useful as it does not provide information about
which, if any, of the informants is a good informant. To that
end, we performed logistic regression analyses, which iden-
tified a best informant for each disorder, with the exception
of anxiety/mood disorders.

The findings of the current study emphasize the need for
an assessment method that combines scores from SDQ dif-
ficulties and strength scales with the SDQ impact scale and,
as literature on evidence-based assessment suggests too [8],
combines information provided by multiple informants. To
be optimally useful in clinical practice, this method should
result in a probability prediction per type of disorder for
each individual. In our view, the methods that are currently
most widely used in clinical practice do not fully suffice.
That is, using cut-off values results in a categorization into
one of three or four (depending on the cut-off solution used)
categories per person per SDQ scale. It does not allow com-
bining information from multiple SDQ scales or informants.
The alternative is utilizing the algorithm proposed by Good-
man and colleagues [41], which combines SDQ difficulties
scales with the impact scale and combines information from
informants and results in a blunt ‘unlikely’, ‘possible’, or
‘probable’ rating per person per disorder (emotional, con-
duct, or hyperactivity disorder). This method requires infor-
mation from all informants (adolescent, parent, and teacher),
which limits its applicability in clinical practice. A useful
alternative, would be to use a nomogram [44] derived from a
prediction model, estimated based on both community sam-
ples and clinical samples. A nomogram is a visual tool that
allows the clinical user to retrieve an individual’s probability
of receiving a particular diagnosis. This tool also visualizes
effect sizes per predictor and how predictors interact with
each other in predicting the probability of receiving one of
the types of disorders.

Strengths and limitations

Our study focuses on the validity of the SDQ within a clini-
cal setting. Our clinical sample is large, compared to clinical
samples of adolescents from other studies, and the sample
size per disorder is considerable. In that respect, our study
clearly surpasses previous studies. Note that our findings
pertain to a clinical population and hence do not allow us
to infer that the SDQ is useful for detection of psychosocial
problems in the general population.
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The clinical diagnoses that were predicted in this study,
were established by a multidisciplinary team of trained
professionals, based on thorough diagnostic procedures.
During these procedures, information was gathered from
the adolescents, their parent(s) and, if deemed necessary,
their teacher. We realize that this process was not compliant
with the STAndardized Reporting of Diagnostic assessment
guidelines (STARD) [45, 46], because the diagnoses were
only partially corroborated with standardized diagnostic
instruments and can thus not be regarded as standardized
diagnoses. Besides, the literature shows limited agreement
between clinician-generated diagnoses and diagnoses gener-
ated from standardized procedures [47, 48], indicating that
the reliability of diagnoses used in this study is potentially
limited. The clinician-generated diagnoses in this study were
established by extensively trained and experienced profes-
sionals. As a result, these diagnoses can be regarded as ‘true’
in the sense that these were the actual diagnoses that elicited
a certain type of treatment. While the use of instruments
in a fully standardized procedure, an approach frequently
employed in scientific studies, is presumably more reliable,
it does not fully represent clinical practice. Given the fact
that the clinical diagnoses that were used in the current study
are not beyond any doubt, we feel inclined to advocate some
cautiousness interpreting the results of our study.

The SDQ data were collected at the start of the diagnos-
tic process as part of the Routine Outcome Measurement
(ROM). The ROM data are primarily collected for insurance
and policy-making purposes. These data were accessible to
the multidisciplinary team during their assessment of the
adolescents functioning, which is in conflict with the afore-
mentioned STARD guidelines, but typically, the data are not
used for diagnostic considerations. This is actually one of
the main reasons why we conducted the current study, i.e.,
given that adolescents and their parents spend time filling in
this questionnaire, we wanted to provide a thorough evalu-
ation whether and, if so, how this information can be put to
use for their own benefit, given that currently it tends to be
completely ignored. Hence, though it cannot be ruled out
that the ROM data might have influenced the outcome of
the diagnostic process for some adolescents, we expect the
actual influence of the SDQ scores on the clinical diagnosis
to be negligible.

Both limitations just discussed (i.e., the absence of a
fully standardized assessment procedure and the accessibil-
ity of SDQ information during assessment) might have had
an effect on the predictive value of the SDQ scales. The
potential effects are in opposite direction. First, the use of
clinically generated diagnoses may have tempered the effects
that were found in this study, because a more reliable out-
come measure could potentially have been more accurately
predicted. Second, the accessibility of the SDQ information
during the health-care professional’s assessment may have

affected some of the diagnoses assigned by the professionals,
consequently leading to overestimation of the SDQ scales’
predictive abilities. As we have no way to estimate the size
of these effects, we do not know their net direction and size.

In our study, we took comorbidity of disorders into
account by allowing multiple diagnoses per adolescent. We
performed the analyses per type of disorder. Further research
is needed to investigate if combinations of SDQ scales can
be used to predict specific types of comorbidity. In addition,
it could be informative to further consider the heterogene-
ity within a group with a specific disorder. As far as we
could trace, all the previous studies that assess the SDQ’s
predictive validity—including ours—investigated how well
disorders can be predicted from one or more SDQ scales.
By doing so, we neglect the fact that most adolescents with,
for instance, an Anxiety/Mood disorder score relatively high
on the SDQ emotional difficulties scale, but not all of them
score equally high or low on the other SDQ scales. For clini-
cal practice, it could be highly useful to identify SDQ score
profiles and investigate how well these profiles predict types
of diagnosis. In other words, the next step would be to take
diversity in SDQ scores as a starting point and then predict
diagnoses as opposed to examining what adolescents with
a specific diagnosis have in common, as has been done so
far. Such profile information can, as was suggested before,
be used to estimate an individual’s probability at each of the
four types of diagnoses [44].

Implications

Clinical assessment is aimed at diagnosing and planning
treatment. It is important that the outcome of clinical assess-
ment is accurate, because the stakes are high for individuals
in need of care. Therefore, it is important that assessment
is thorough and that only useful tools are used. Considering
the SDQ as such a potentially useful tool, we investigated
the extent to which Dutch SDQ scales can be used to predict
diagnoses and how well they discriminate between different
types of diagnoses. The results of this study show that for
adolescents referred to an out-patient clinic the SDQ hyper-
activity scale is useful for providing information about the
potential presence of ADHD, regardless of the informant
that was used. The parent-reported SDQ conduct scale and
the combination of the parent-reported SDQ social and
prosocial scales are informative about the presence of CD/
ODD and ASD, respectively. The SDQ-emotional scale is
insufficiently indicative of the presence of Anxiety/Mood.
disorders, regardless of the informant that was used. It is
important to notice that even the most accurate predictions
based on the SDQ scales are far from perfect and cannot
replace thorough clinical assessment. In addition, we cau-
tion that it is not informative to compare SDQ scale scores
within a single individual to gain insight into their relative
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problem levels, because some types of behaviour are gen-
erally less prevalent or less common than the others. This
holds for the general population as well as for (specific) out-
patient populations. That, for example, makes a scale score
of six (relatively high) on the conduct scale incomparable to
a scale score of six on the hyperactivity/attention scale (only
moderately high). Cut-off values or normed scores, based
on either the general population or children with a specific
disorder, may be used for cross-disorder comparisons. The
results of this study suggest that it is useful for clinicians to
take the SDQ scales, except the SDQ emotional scale, into
account as a first step in the diagnostic process to possibly
steer attention towards one or more specific types of disor-
ders, which should then be more thoroughly considered by
clinicians. The parent showed to be a useful informant for
ADHD, CD/ODD, and ASD, and the adolescent for ADHD.
For clinical practice, in which it is often challenging to get
both the adolescent and the parent to fill in a questionnaire,
these findings suggest that it is most useful to ask the parent
to fill in the SDQ.
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